Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
2003. With full membership, the process of political integration would catch up with the economic integration between Western and Eastern Europe that is already far advanced (Piazolo, 1997) .
The economic effects of Eastern enlargement will be manifold and can be captured both by partial equilibrium analyses and Computable General Equilibrium (CGE) models. The latter seem to be the most suitable tool to trace the various linkages within and between economies and to capture the integration effects because these models can account for the divers relations among all economic agents. However, CGE models encounter a fundamental problem in describing "transition" economies because certain structural characteristics that are normally assumed to be stable in the case of market economies, are strongly affected by the transition process. In particular, transition economies are clearly not on their long-term steady state growth path, and EU membership will affect both the speed of convergence to the steady state as well as the steady state itself.
Earlier studies using dynamic CGE models account for the transformation shock of the Central and Eastern European countries (CEECs) by combining national accounts data from the CEECs with structural characteristics of mature
Western European economies such as input-output coefficients. Furthermore, the value of the capital stock within the transition country is adjusted to represent the gap between the mature and the transition economy. This approach is not entirely satisfactory because it implies a rapid rise in investment immediately after the transformation shock, i.e. a behavior that does not correspond to the observed development in the transition countries. In the case of transition countries, however, it is questionable whether the structural characteristics of a given year can be assumed to remain constant for A more detailed description concerning the calibration process and the construction of a consistent benchmark equilibrium dataset with the help of the Social Accounting Matrix (SAM) can be found in Reinert and Hoist (1997). a sufficient time to ensure the validity of the simulation results. In particular, enterprise restructuring, price and trade liberalization lead to changes in inputoutput coefficients and the exogenously determined behavioral elasticities.
This distortion within the CGE simulation amplifies with the length of the time period analyzed. This difficulty is also encountered when a transition economy is modeled by incorporating a two-tier price system to represent the coexistence of a centrally planned and a market sector, as done by Zhang (1998) for the Chinese economy with 1987 data.
One attempt to solve this problem is to substitute another countries' data for the changing data of a transition country. Breuss and Tesche (1993) Brown et al. (1997) combine 1992 sectoral employment and trade data for Czechoslovakia, For example, Roberts (1994) shows with an aggregated model of the Polish economy for the years 1986 to 1990 that the model response is quite sensitive to the choice of elasticities such as the trade substitution elasticity. Castanheira and Roland (1996) demonstrate also in their analysis of general equilibrium interactions between capital accumulation and the speed of transition that the choice of the elasticity of substitution within the production function influences considerably the speed of restructuring.
Hungary and Poland with the 1980 input-output table for Portugal to approximate the economic structure of these countries for simulations with a static CGE model.
All these presented models are static. Within static models the behavior concerning savings, investment or resource extraction is exogenously determined, whereas dynamic models include functions for savings, investment or extraction, that allow to account for the intertemporal substitution of 
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Another suggestion for.modeling transformation was forwarded, but not implemented by Nordn (1998) . Nordn proposes a vintage model to incorporate the industrial transformation process into a multisectoral CGE model of an open economy. Nore"n suggests that the domestic sectoral operational surplus ratio, endogenously determined by labor costs, value added and the exchange rate, determines the flows of investment between the sectors and thereby the structure of the transformation process. It is assumed that the financial resources are free to flow between the different sectors of an economy and between different countries. This approach could also be applied to transition countries. However, the implementation of this model probably will encounter problems since the observed financial flows between sectors in transition countries are far lower than the model would suggest. One way to try to employ this model would be to drop the assumption of perfect mobility of resources and to incorporate adjustment costs. Klepper et al. (1994) and Keuschnigg and Kohler (1998) discuss various approaches to include intertemporal optimization into CGE models.
(1998) model "the" transition country with the help of the assumption that this country is like "the" Western European country (i.e. a mature economy without a planned-economy-system legacy and benefiting from West-European integration), but with an ad-hoc and essentially arbitrary reduction in several stock variables like physical and human capital and the knowledge stock. The authors then calculate the transition path to the post-transformation steadystate. As the authors admit themselves, this adjustment of the variables is somewhat subjective. Additionally and more importantly, the time path of investment does not correspond at all with the observed data: The model predicts a sharp increase in investment after the transition shock, whereas the actual time path reveal a slow gradual increase in investment activity.
Nevertheless, this approach is a useful bottom line since it can be amended through an augmented formulation of adjustment costs in such a way that the CGE model yields a time path of investment within the first years of the transition that approximates more closely the observed development. A better representation of the investment behavior will be especially important for the analysis of the effects of EU membership which given the sequencing of accession can be expected to trigger investment gradually. Such an amended approach is the focus of this paper.
Despite these modeling problems, the simulation of transition countries is an important issue for trade policy analysis. The growth effects of trade policy changes like through regional integration can be considerable, especially for developing and transition countries: Francois, Nordstrom and Shiells (1998) demonstrate that trade liberalization that yields the same effect in a static framework may have a considerably higher impact on growth for countries off their steady state than for countries near their steady state. The acceleration of transitional growth to the steady state allows higher income to be realized at an earlier date. The present value in income gain due to being set on a steeper transitional growth path is the higher the more the economy initially deviates from its steady state potential. The effects of policy reforms, therefore, depend on the initial state of development, an issue that has often been overlooked until now in applied modeling and which is particularly significant for modeling transition countries.
Accounting for investment behavior in CGE models
In the static CGE models, there are various ways of describing investment behavior: On the one hand, the aggregate capital stock may be fixed and relative price changes will induce changes in the sectoral allocation of capital, but not in the total capital stock. On the other hand, the real return to capital may be held at the benchmark level and investment and capital stock adjust accordingly. In the latter case, the investment behavior can be combined with a fixed savings rate closure rule or with an endogenous savings rate closure, since only the assumptions about the households have to be changed for these two closure rules (cf. Francois, McDonald and Nordstrom 1997: 375) .
However, there are considerable advantages in moving from the mere inclusion of capital stock adjustment to dynamic modeling that involves intertemporal optimization of firms and intertemporal preferences of households. Since growth has to be fueled by investment, i.e. by forgone consumption (or by increased capital inflows leading to accumulated liabilities to foreigners that have to be serviced in later periods), a meaningful analysis of the welfare effects of policy changes requires the explicit modeling of intertemporal allocation of resources. Intertemporal optimization permits the simulation and examination of alternative adjustment policies to minimize the adjustment costs.
Additionally, since trade policy changes are typically phased in over several periods, the time profile of adjustment can be tracked down. Furthermore, intertemporal optimization permits to show how the pattern of savings and investment leads to a certain pattern of current account dynamics (cf. Keuschnigg and Kohler, 1997: 385) .
Dynamic CGE models often include adjustment costs for the installation of capital (see also section 3.3). In their modeling of long term growth in a transition economy, Keuschnigg and Kohler (1998) use the traditional formulation of adjustment costs (depending on the ratio of investment to the existing capital stock -set out in more detail below). After this formulation investment jumps after the transformation shock to a high level and declines smoothly thereafter: Since the capital stock is low and since each additional capital unit yields a high marginal return, investment right after the establishment of the new market framework should be particularly productive.
However, such investment behavior was not observed in the transition countries. Figure 1 on investment in the preceding period, t-1. In this case, investments will only gradually increase after the shock to a higher level and will then fall slowly towards the new equilibrium value (cf. Thimann, 1996: 91) .
With this modified approach, the recent development of investment in the advanced transition countries can be approximated more closely. Consequently, the future development towards a steady state can be modeled more realistically and be forecast more reliably. This move towards the steady state can also be used as the baseline scenario for the analysis of alternative policies for EU enlargement. Full EU membership will affect the transitory developments towards the steady state as well as the level of the steady state.
The welfare effects of the various policies for the economy of a transition country can then be derived by a comparison of the different scenarios.
The Transition-Country-Ramsey (TransRams) Model

Basic features
The focus of this paper is to clarify the implications of allowing for a particular type of adjustment costs for investment for the representation of transition economies in dynamic CGE models. The basis of the analysis is a growth model with consumer optimization as developed by Ramsey (1928) and further modified by Cass (1965) and Koopmans (1965) . The Ramsey model contains one infinitely-living household that chooses consumption and investment to maximize the dynastic utility, subject to an intertemporal budget constraint.
The household has perfect foresight and acts rationally. All markets are perfectly competitive and there are no tax-induced distortions. The rate of technological progress is exogenously specified. Furthermore, the economy is closed and is represented by only one sector. These two assumptions can be relaxed later in further extensions of the model. Labor supply is exogenous over time. Labor and capital are used as inputs to produce the output that can be either consumed or invested.
The household wishes to maximize overall utility, U, as given by p is the time preference rate, C, is aggregate consumption in year t, and u(C t ) stands for utility reached at in the year t. This formulation assumes that the household's utility at time 0 is a weighted sum of all future flows of utility, which depends on the quantity of consumption in each period. The function Barro and Sala-i-Martin (1995) pp. 59 as well as Blanchard and Fischer (1989) pp. 38 offer a general description of the Ramsey model. Manne (1986) and Lau et al. (1998) set out the Ramsey model for the use in Computable General Equilibrium models with the General Algebraic Modeling System (GAMS).
Under these premises it can be shown that the allocation of resources in an undistorted decentralized economy is the same as the one chosen by a central planner maximizing the utility of the representative household (c.f. Barro and Sala-i-Martin, 1995: 71) .
ifei frssfffyts for W?»!^i, u(C) is increasing in C and concave: M'(C)> 0,u"(C)<0. Due to the concavity of the utility function, the household will try to smooth consumption over time and to achieve a relatively uniform pattern of consumption. A positive value of p means that "utils" are valued the less the later they are received, i.e. they are discounted.
The representative household maximizes the dynastic utility subject to the constraint that output in each period is either consumed or invested:
f, (K t ) <0. K t ,C,,I, represent capital, consumption and investment in period t.
The production function f t {K,)-C, +1, is a short-hand version of a production function with constant returns to scale in capital and in the exogenously supplied factor labor.
The production function exhibits diminishing returns to scale for capital alone.
The capital stock in each period is the sum of the capital stock of the previous period less depreciation and the investment in the previous period. Capital Stock K grow with the steady-state growth rate of 2 percent, that equals and is determined by the rate of technological progress.
Implementation for a transition economy
The model described above is further adjusted to represent a transition country.
The systemic transformation is approximated through the reduction of the capital stock and through the introduction of adjustment costs incurred by new investment. This approach uses insights from Keuschnigg and Kohler (1998) , but permits a better approximation of the development of the transition 14 economy by augmenting the adjustment cost function. The capital stock of the transition economy relative to the "mature" economy on a balanced growth path is reduced by fifty percent. This is the value used by Keuschnigg and Kohler and approximates the findings by Sinn and Sinn (1992) in their comparative analysis of East and West German capital stock. The gap of capital stock is likely to have been of similar magnitude for the advanced transition countries.
Standard adjustment cost formulation
Installing new capital is costly. The production process has to be halted until the new machinery is installed, the workers have to be trained in the new technology etc. The enterprises incur expenses not only for the purchase of the investment good but also for the installation. The importance of these "internal adjustment costs" was first emphasized in the 1960's. Since then, they have become integral parts of most investment models.
In the standard formulation, capital installation costs depend on the rate of investment relative to the existing capital stock (Uzawa, 1969) . For a given level of investment, the cost of new capital decreases when the capital stock increases and vice versa. Lucas (1967) and Gould (1968) set out rigorously installation costs incurred by firms, following earlier studies by Eisner and Strotz (1963) . The introduction of decreasing returns to scale in the installation of new capacities is necessary to overcome the problem of "bang-bang behavior" (investment takes place in a single period) that might arise due to linearity in the investment function (cf. Ginsburgh and Keyzer, 1997: 258) . declines when the installation costs increases (cf. Barro and Sala-i-Martin, 1995: 119-128) . For a representation within a CGE model, gross investment has to be incorporated into the market clearance condition for output and net investment has to be included into the intertemporal market clearance condition for capital. T The inclusion of adjustment costs raises the steady-state price for capital compared to the case without adjustment costs. In the.TransRams model, the representative household maintains the same net investment level as in the steady-state case of no adjustment costs: Since the investment outlays are higher than the net investment due to the adjustment costs, the household optimizes its utility by reducing the consumption level in every period by a small amount and by maintaining the same net investment level.
The "2" in the denominator is commonly included to facilitate the handling of the derivative.
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McLaren (1991) offers an introduction to the integration of adjustment costs into CGE models. The incorporation of the standard adjustment cost function for investments can be found in Lau et al. (1998: 17) .
The standard installation cost function predicts that additional net investment (above depreciation and capital widening due to technological progress) surges in the first period after the "transformation shock", and subsequently levels off in a monotonic fashion ( figure 4) . However, this pattern is inconsistent with the development of investment in the transition countries. The data of the advanced transition countries clearly show a slow start for investment activity in the economy (figure 2).
Augmented adjustment cost formulation
The standard adjustment cost function assumes that adjustment costs depend mainly on the value of new investment relative to the capital stock. By contrast, the level of investment itself can be altered from one period to the next without any additional adjustment costs. Thus, investment in one period, /,, does not affect the installation costs for new investment in the next period, /, +1 . Thimann (1995: 145) puts the validity of this approach into doubt for the analysis of investment in East Germany, where the desired, steady-state capital stock was three times larger than the actual one at the time of unification. The standard formulation of the installation cost would only be plausible if the changes in K t per period are small, since then the changes in the investment level are also This point is analyzed by Thimann (1995 and for the East German case.
modest. However, in reality the planning and implementation of investment absorbs resources depending on the volume of the investment. If, for example, a firm wants to increase the amount of managerial services devoted to investment activities it may have to employ new personnel that has to be trained to adapt to the new firm environment. Hence, at any one point of time, a firm is limited in the amount of investment it can undertake. The adjustment of these resources is costly and, consequently, the changes in the investment are also costly for the firms.
Such adjustment costs can be introduced into a model through the assumption of convexity in the change of investments. Inertia in investment activity was used already by Phillips (1965) to incorporate the insight that the level of investment adjusts only gradually to the desired level. Consequently, the adjustment costs in an investment model should incorporate not only costs stemming from a change in the capital sock, but also costs arising for the change in the level of the investment:
towards the planned investment level declines when installation costs go up.
Again, the newly specified gross investment has to be incorporated into the market clearance condition for output whereas net investment has to be included into the intertemporal market clearance condition for capital.
Investment behavior now comes closer to the observed investment development in the transition countries ( figure 5 ). After the transformation shock, modeled through the reduction in the capital stock and in the investment level in the proceeding period (i.e. in the time period -t_i), the investment level rises steadily for several time periods. 
Conclusions
The use of Computable General Equilibrium (CGE) models for transition countries encounters problems since it is questionable whether the standard assumption is fulfilled, that the base year data represent stable structural 21 characteristics or even the steady state of an economy are fulfilled. This paper reviews attempts to deal with this problem and proposes a method of approximating the development of investment in transition economies through an augmented adjustment cost function for investment within dynamic CGE models. Adjustment costs are assumed to depend on the difference between the investment levels of two periods as well as the traditional ratio of investment and capital stock. As a result, the savings and investment behavior of the representative household / firm approximates more closely the observed time path of investment in transition countries. In contrast to the standard adjustment cost formulation, which predict a sharp rise in investment after a capital shock, augmented adjustment costs lead to a gradual rise in investment and, ultimately, to a leveling off towards its steady-state value.
This approach could be extended to a multisectoral model and offers the possibility of plausible simulations of policy changes (e.g. by introducing intersectoral differences in capital stock and adjustment parameters or by following proposals by Nore"n (1998) about the determination of investment flows between sectors). In particular, the effects of EU membership on of the advanced transition economies will be a suitable and promising issue that can be handled with the help of this proposed method. Keuschnigg and Kohler (1998); Thimann (1996) . The area between the curve ADDI ("additional investment") and the line (6 + y) K indicates the amount invested that is above the investment needed to replace capital depreciation (8K) and to widen the capital stock due to technological progress (yK). For illustration purpose the growing capital stock is depicted as constant. The area between the curve ADDI ("additional investment") and the line (8 + 7) K indicates the amount invested that is above the investment needed to replace capital depreciation (8K) and to widen the capital stock due to technological progress (yK). For illustration purpose the growing capital stock is depicted as constant. 
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The transformation economy is modeled through the reduction of the mature economy capital stock at time to.
